Peroxynitrite is an important mediator in thermal injury-induced lung damage.
Intestinal ischemia and reperfusion injury was known to cause postinjury multiple organ failure by neutrophil and unclear nonneutrophil factors. Peroxynitrite formed by the rapid reaction between superoxide and nitric oxide, is a toxic substance that contributes to tissue injury in a number of biological systems. In this study, the role of nitric oxide and neutrophils on lung damage after burn was investigated. Prospective, experimental study. Research laboratory at a university hospital. Thermal injury models in the rat. In experiment 1, specific pathogen-free Sprague-Dawley rats underwent 35% total body surface area burn. At 4, 8, 16, and 24 hrs after burn, intestinal mucosa and lung tissue were harvested for myeloperoxidase (MPO) assay, blood was collected for measurement of peroxynitrite-mediated oxidation of dihydrorhodamine 123, and pulmonary microvascular dysfunction was quantified by measuring the extravasation of Evans blue dye. In experiment 2, polymorphonuclear granulocyte antibody (0.12 mL/100 g administered intraperitoneally 16 hrs before burn), S-methylisothiourea (7.5 mg/kg, intraperitoneally, immediately after burn), a specific inducible nitric oxide synthase inhibitor, and sterile saline (15 mL/kg, intraperitoneally, immediately after burn) were given to different groups of thermally injured animals individually. The plasma dihydrorhodamine 123 oxidation level, intestinal and lung MPO activity, lung permeability, and lung histology were evaluated at 8 hrs after burn. The cellular localization of nitrotyrosine, a marker for peroxynitrite reactivity, was also examined by immunostaining. In experiment 3, 3-morpholinosydnonimine (10 mM, intraperitoneally), a peroxynitrite donor, was given to nonburned rats to examine the peroxynitrite effect on lung inducible nitric oxide synthase expression. The level of MPO activity in intestine and lung, blood dihydrorhodamine 123 oxidation, and lung permeability were increased up to 2-fold, 2.5-fold, 2-fold, and 2-fold of normal, respectively, at 8 hrs after burn. S-methylisothiourea injection significantly decreased (p <.05) 31% of the lung MPO activity, 41% of the blood peroxynitrite level, 54% of the lung permeability, and the lung peroxynitrite production in burned rats. Polymorphonuclear granulocyte antibody pretreatment significantly decreased 60% of the intestinal MPO, 92% of the blood peroxynitrite level, and 56% the lung MPO activity in burned rats, but the lung permeability was only slightly decreased by polymorphonuclear granulocyte antibody pretreatment. Furthermore, 3-morpholinosydnonimine increased the lung inducible nitric oxide synthase messenger RNA levels. Thermal injury induces blood dihydrorhodamine 123 oxidation, intestinal and lung neutrophil deposition, lung nitrotyrosine production, and lung damage. Both specific inhibition of inducible nitric oxide synthase and polymorphonuclear granulocyte antibody pretreatment decrease blood dihydrorhodamine 123 oxidation and intestinal and lung neutrophil deposition, but only inducible nitric oxide synthase inhibition with S-methylisothiourea reduces lung peroxynitrite production and thermal injury-induced lung damage. Nitric oxide and the ensuing peroxynitrite production in lung play a more important role than neutrophil in contributing to thermal injury-induced lung damage.